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VOICE CONTROL SYSTEM WITH MULTIPLE VOICE . 
RECOGNITION ENGINES 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001]This applicatton claims the priority of US Provisioiial Patent Applicatiom No, 
60/254,644, fUed December 7, 2000 (entitled "Voice Control System With Multiple 
Voice Recognition Engines'")* which is iacorporated in its entirety herein by reference. 

FIELD OF THE INVENTION 

[0002]The present invention relates generally to speech recognition systems and more 
particularly to voice controlled systems. 

BACKGROUND OP THE INVENTION 

[0003] Voice recognizers aif^p well known in the art and are nsed in many applications. For 
example, voice recognition is used in command and control applications for mobile 
devices, in compute Dictaphones, in personal digital assistants (PDAs), in children's 
toys, in appliances, and in car telephones. 

[0004] Various types of speech recognition engines are well known in the art, If individual 
voice ttsining is possible, a speaker dep«adent engine will be used. If no u$«r training 
is allowed, a pretrained speaker independent engine is used. For any given ^plication 
or device, the engine deemed most appropriate is used* 
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SUMMARY OF THE INVENTrON 

[0005]There is provided, in accordance with an embodiment of the present invention, a 
control unit including a recognition result receiver able to receive a recognition result, a 
recognition result association unit having associations of results with recognition 
engines, and a recognition engine activator able to activate ifae recognition engine 
associated with the recognition result. Moreover, in accordance with an embodiment 
of the present invention^ the control unit may fiirfher include a device communicator 
able to send feedback commands to a device, FurthOTnore, in accordance wi& an 
embodiment of the present invention, the device may be selected from the group 
consisting of a tel^hone, a computer, a car accessory, a look, a PDA, an audio device, 
a video device, and a voice controlled appliance, A telephone herein refers to all types 
of audio communication devices including a landhne telephone, portable telephone, 
cellular telephone, wdieless telephone, headset telephones etc. 
[OOOejUiere is provided, in accordance with an embodiment of the present invention, a 
device including a microphonej, an analog to digital converter able to convert input 
received by the microphone, a first speech recognition engine adapted to perform a first 
type of recognition on an output of the analog to digital converter, and a second 
recognition engine adapted to perfbmi a second type of recognition on the output 
Moreover, in accordance with an embodiment of the present invention, the device may 
further include a vocoder. Furfhetmore, in accOTdance with an embodiment of the 
present invention, the first type of recognition and the second type of recognition may 
be selected fiom the group consisting of a speaker independent commands and control 
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=^ . speaker i,«tep«^ digi. dialing ^ffl^ ^ ^ ^ ^ 

[OOOTIltecis auoprovidc* m -oc^ «i4 embodi.^ „f 

a voice co^ i„cl^ « l«st *vo ^ 

<=on,rol ™, aUe .o .wifc* b«vv«n the «gin=. ba^ed on fl. .eccgmta »^ 

eogiaes. M°«<>v«.ina<=ccxdanee»iaa„ea>bodim«Bofftepr«arti„^^ 

voice c<m«,lIedaBpa«tom^£U«hari«aude a vocoder. Funtamo^, i„ 

wia an embodimea of fta p„s«« i^vento, a. tea« t„„ speech «cog„i««. ^ 

W be seteo>«l torn gro^ ooasiaing of a Beaker indcpe^ 

«ntol engine, a speate i:,dq«nd«« aame diaa^ 

«*g««ine.a,«aicerind^dm. digit dialingmaraiang^ 

dependent digit dialing language i-d^«de« engine. Sffl itefcr, to accortance with 

an embodi««« of tie p^ tovaaion. voice controlled appa«„s n>ay further 

inch* a u«r feedback nni. Which n^y be ^ccted ftom ae group conaisting of a 

Speaker and a display unit 

[OOOSJllere is al^provMed. in accordance,^ an cn,bodin»« of the pre^ntinv^^^^ 
a method a« includes recogniztag a tirs, audio input by a fi« n«,gnition engine, 
activating a .ec«d recognition engtoe p«vioualy aasociated «i4 the recognized input.' 

and «c«gni^ a second audio it^l^tteaecond recognition engine. Moreover, ta 

accordance »d.h an e„,bodin^ „f a» p,«e« invention. ,!» „^ rn^ 

include sending feedback to a user. 



[0009] There is also provided, in acfcordance witli an etnbodmient of the present iaveutioxi, 
a znefhod including recogoiiiag an audio input by a first recognition engine, 

i 

recognizing the audio input by'i a second recognition engine, and choosing between a 

I 

first recognized result of die fit^ engine and a second recognizsed result of the second 
mgine. Moreover, in accordance with an embodiment of the present invention, tiie 

i 

method may further include activating a recognition engine. 

i 

} 

[00 10] There is also provided, in accordance with an embodimCTt of the present invention, 

i 

a device including a microphon^, an analog to digital converter able to convert input 

I 

received by the microphone, a fitkt speech recognition engine adapted to pecform a first 
type of recognition on an output of the analog to digital converter^ a second recognition 
engine adapted to perform a sec<^nd type of tecognition on the ou^ut, and a speaker 
able to provide audio feedback related to at least one recognition result from the first 

and the second recognition engine^. 

1 

[001 1] There is also provided, in accoikance with an embbdiment of the present invention, 

j 

a voice controlled telephone including a recognition result receiver able to receive a 

recognition result; a recognition result association unit having associations of results 

j 

with recognition engines, a recognipon engine activator £4>le to activate the recognition 
engine associated with the recogiition result, and a speaker able to provide audio 
feedback telated to the recognition ^sult 



[0012]There is also provided* m accord^ce with an embodimeat of the present invention, 

i 

a voice controlled telephone including a microphone able to teceive voice inputs an 
analog to digital converter able to convert the input, at least two speech recognition 



i 
[• 

engmes able to petfonn recognition on an output of the analog to digital converter, and 

a control nnit able to switch betWeen modes of operation based on the ontptit- 

1 

[0013] There is also provided, in accordance with an embodiment of the present invention, 
a voice controlled telephone inbluding a recognition result receiver able to receive a 
recognition result, a tecognitioii result association uoit haviag associations of results 
vrith recognition engines* and |a recognitioxi engine activator able to activate tbe 
recognition engine associated wife the recognition result 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The present iuveatioii will be imdetstood and appreciated more fully from the 
following detailed description taken in coujtmction wth the appended drawings in 
vMch: 

[0015]Fig. 1 is a block diagram illustratiQa of a voice recognition system and 

commnnioation device embodying more than one speech recognition engine, operative 

in accordance with an embodiment of the preseirt invention; and 
[0016]Fig, 2 is a schematic illustration, of an exemplary commnmcation device comprising 

the voice recognition system of Fig, 1, operative in accordance with an embodim^t of 

the present invention. 
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BETAILED DESCRIPTION OF THE PRESENT INVENTION 

[0017] The system and method oi the present mvention iise mote than one speech 

lecogmtion en^e m a single |device. Each engine may be related to at least one 

I 

operation mode of the system. Alternatively, eadb mode of operation may correspond 

i 

to at least one recognition engiiae from a plxjrality of aigines. The use of multiple 
recognition engines may allow a reduction in the required memory, the computation 
loa4 the complexity of the systenx, and the processing time. Switching between modes 
may occur based on recogtdzed spoken conmiands, and the switching may be 
conttolled by the method of tiie present invention. 
[0018]Furthermore3 in an embodiment of the present invention, each recognition engine 

i 

may be loaded and unloaded independtody. This feature may allow for the changing 

i 

of any sin^e recognition engine to a more appropriate engine or for upgrading of the 

current engine without affecting other engines. It is understood that there are many 

I 

other advantages and embodiments of the present invention, as will he explained 
hereinbelow. ', 

[0019]Wliereas the description below may refer to a communication system, more 

I 

specifically to dialing on a whelefes telephone, it is to be understood that any such 

I 

references are for exemplary purposes only. Furthermore, a telephone herein refers to 

all types of audio communication| devices including a landline telephone, portable 

i 

telephone^ cellular telephone, wireless telephone, headset telephones etc, The present 

i 

idvention may also ^ply to PDAs, computers, locks, car accessories, audio/visual 
eqiiipmentj other voice operated appliances and the like. It is further noted that any of 
these devices may be controlled by ij^oice input alone. Still further, it is noted that the 
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t. 

audio input may be received a point remote from the device itself and may be 
transmitted to the device by any, appropriate means. 

i< 

[0020] Reference is now made to Fig, 1, a block diagram illustration of a voice recognition 
system and communication device 10 embodying more thau one speecli recognition 



engine, operative in accordance!; with m embodiment of the present invention. The 



system may comprise both speaker dependent and speaker independent recognition 

1 

engines as well as other types of Recognition engines, 

it 
t 

[0021]In an embodiment of the present invention, device 10 may comprise any of the 
following exemplary recognition engines: speaker dependent engine - digit dialing 

language independent (SDDD-LI^; speaker dependent engine - name dialing (SDND); 

1 

speaker independent engine - name dialing (SIND); speaker independent engine ~ 



commands and control (SICC);, and speaker independent engine - digit dialing 

multilanguage (SIDD-M), which ^e referenced 22, 24, 25, 26 and 28 respectively. It is 

\ 
\ 

noted that any speech recognition engine known in the art m^ be used for recognition, 
for example, the speaker independ^t speech enghie disclosed in US patent 6,003:^004 
to Hershkovits^ et al, or the speaker dependent speech engine disclosed in US patent 



6^60,012 to Park. 

[0022]Device 10 may fiirther compris^ a microphone 12, an analog to digital converter 

! 

CA/D) 14, an optional vocoder 16, ^ multi-engine coiitrol unit 18 (hereinbelow referred 

i 

to as control unit 18), an engine association unit 20, a digital communication unit 30, 

i 

an optional display unit 32, an optibnal antenna 36, and an optional loudspeaker 34. 
Engine association unit 20 may coinprise the association between specific commands 
or phrases and a recognition engine jfrom among recognition enghies 22 - 28. Device 



I 
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10 may further coitiprise r^gnition libraries associated wifli the plurality of 
recognitioa engmes. These may be stated in engiae association unit 20, in control xmit 
18, or within the engines &eii|selvesx In an exemplaiy embodixnjent of the presi^t 
invention, loiulspeaker 34 may lie a telephone spe^er. 
5 [0023] Control unit 1 8 may be directty connected to lecognition engine units SDDD-LI 22, 

SDND 24, SIND 2$, SICC 26, and SIDD--M 28, and to vocoder 16, digital 

i 

comm\auc5ation unit 30 and engiiie association unit 20. Digital communication unit 30 

i, 

nmy be further connected to antenna 36 and lotadspeaker 34. Display unit 32 may be 

cotaiected to control unit 18 an^ digital communication unit 30. Analog to digital 

I 

10 converter 14 may be connected tolmicrophone 12 and to vocoder 16. 

[0024]Microphone 12 may receive an audio signal, which it may convert into an electric 
signal and which it may further provide to A/D unit 14. A/D xmit 14 may convert the 
atjalog electric signal into a digit4 signal and may provide it to vocoder 16- Vocoder 

i 
I' 

16 may encode the signal and may jprovide the compressed signal to control unit 18. 

15 [0025]In a further embodiment of the Iptesent invention. Vocoder 16 may be bypassed or 

r 

may not be present Instead, the o^ginal (non-compressed) digital signal may be input 
direcUy to control unit 18 from A/Cj 14. 
[0026] In a further embodiment of the present invention, the digital or compressed signal 
may arrive &om another device thiiough a commxmicalion network such as a cellular 
20 network, the Intemet, a local area networic (LAN)^ a bluetooth connection etc. Still 

further, speech recognition features may be used directly instead of the digital speech 
signal or the compressed qieech presented by vocoder 16. An example of such a use is 

£ 

given in the ETSI (European Tele<jpmmunica1ions Standards Institute) standard for 
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DSR (distributed speech recogliitioa), as standard number "ETSI ES 201 108 Vl,1.2 
(2000-04)". ' 

[0027] Control urdt 18 may maaagejthe speech recognition process. Upon reoogoition of 
an input, it may check engine association unit 20 to find the correct recognition engine, 
ftom among the plurality of engines, to activate for recognition of flie next input 

[0028] After recognition, control unit 1 8 may further display messages on display unit 323 
and may send commands to the digital communication unit 30 when apprbpriate. This 
is diowa specifically hereinbeloitv with respect to &e recognition results of specific 
engines. It is understood however, that audio/visual feedback may occur for any 
recognition result as appropriate. • It is further understood that andioMsual feedback is 
not necessary and means for audid/visual feedback may not be preset in device 10. 

[0029] When device 10 is turned on, the SICC mode may be invoked, SICC engine unit 26 
may be activated* and the system inay wait for commands. The device may be turned 
on in a manner appropriate to ihd, particular device. For raample, if the device is a 
telephone, it may contain an "on/o#" button, as shown hereinbelow with respect to Fig, 
2. 

[0030] SICC mode may comprise a plixali^ of coomiattds, "wMch, •wbsa. recognized by 
SICC engine 26, may cause an assobiated acticm to be invoted. Exauplaiy commands 
may include CALL, DIAL. ADDRIESS BOOK, MESSAGES, CALENDAR, TO DO, 
MEMO, CLEAR, PREVIOUS, NEXT, UP, DOWN, YES, NO, FAX, B.MAIL and the 
like. 

1 

[0031] SICC engine 26 may recognize ^the signal it receives as a command from the 
plurality of commands stored in its* associated library. If the signal is recognized, 

10 



I 

control unit 18 may check engiiie association uxiit 20 for the engme associated vvitb liie 
recognized command. If there is one, control mit J 8 may change the recognilion 
engine beinj^used aad may activate a recognition engine that has been preassociated 
with the reoogmzed command \ If a signal is not recognized, system 10 may provide 
visual (via display unit 32) and/or audible (via loudspeaker 34) feedback and may 
resume waiting for the receipt lof a command. A feedback message may bej for 
example, "sorry, bad command" br the like. 
[0032] In another embodiment of tfee present invention, a speaker dependent speech 
recognition engine may be used, 'either instead of or in parallel with exemplary SICC 
engine 26. In order to use a speaks dependent engine, the user may have to train any 
desired coromands. 

i 

[0033] if the voice command CALL is recognized, system 1 0 may switch into SIND and/or 
SDND mode. Thus, any audiq input may be fed into more flban one separate 
recognition engine generally simultaneously or serially, in both of these modes, any 
voice input may be interpreted as altaiget name. Either one or both of these modes may 
be used. Each mode may have advantages, and hence the use of both together may 
provide better results, 

[0034] The voice recognition sj^em may recognize the input name firom a previously 
provided reference list and may provide for example a telephone number associated 
with the recognized name» In this ^xemplaiy case, the telephone number may then be 
dialed. The result is that the user may be connected to his destination withouthaving to 
look up a telephone number and/or use his hands to dial the number. 

11 
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[0035] SIND engine unit 25 may recognize spokm names aocotding to their textual 

i 

represeatatiotl. For example^ SINt) engine unit 25 may recognize &e names written in 
a phonebook, SIND engine unit 25 may use a text to phoneme conversion module and 
a phoneme-based recognition niodnle. The tesct to phoneme module may convert the 
text representation of each riame to a network of possible phonemes. The 
phoneme-based recognition mo<3^e may search the network of the possible phonemes 
to find the best paSx This may %e done using phoneme-based acoustic models, which 
may be stored in en^e associatiion unit 20 or may be embedded in the code of SIND 
engine unit 25, \ 
[0036] SIND engine unit 25 may xiot require the training of Ihe voice recognition system, as 
it is a speaker independent system! However, there are systems that allow adaptation of 

the speaker independent models for a specific user by, for example^ letting the user say 

i 

a small number of phrases. 

[0037] SDND engine unit 24 may seaifeh in a user-specific ^'name dialing*' library (NDL) 
for the input name. This library inay be stored in en^e association unit 20. This 
lihraiy may be^ for example, in j the form of a look-up table with a one-to-one 
conre^ondence between a target n^e and the associated dialing number* It is noted 
that at least one NDL may be associated with each user, 

[0038JAS SDND engine 24 is speaker (^pendent, Ihe recognition engine may have to be 
trained prior to use. However, SDNb engine 24 may recognize any utterance that may 
have been trained by the user, for example, a name that is different ftom the one written 

in the phonebook. For example, it riiay recognize it as a nickname, as it is not limited 

i 

to the text writtm in the address boo^ as UMQ^ be SIND engme 25 If the contact name 

1 

12 
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in the address book is, for example, John Smith, then SIND engine 25 would recognize 
only "John Smith**, "John*', or "Snrith", i.e. the fidl name or parts of the name of this 
contact Using SDND engine 24, any vocalization may be trained to match lids 
contaxjt, e.g. "fetbef", Therefore, the user may be able to say not only "John Smilh", 
"John", or "Smith*', which may be recognized by SIND engme 25, but he may also say 
"Father"', which may not be recogtiized by SIND engine 25 but may be recognized by 
SDND engine 24. 

[0039] When name recognition is being performed, the uttered name may be input to 
SDND engine unit 24 and/or SIND engine unit 25, Each engine may return its own 
recognition result, which may comprise cither a recognized name or a recognition 
feilure message. If only one engine is used, its result may be used directly. If both 
engines are used generally simultaneously, a decision rule may be applied, either to 
choose the 'Svinning" recognition result or to reject the utterance as having not being 
recognized. This decision rule may be based on a combination of several parameteis, 
such as the confidence level of each result, the noise level of the input, etc. The 
decision rule may be any data driven mle system or rule based system such as a neural 
network^ Bayescan network, support vector machine, ftizzy logic, and so on. 

[0040] If the voice input is recognized as one of the target names, digital communication 
unit 30 may perform the action that may be required to establish connection with tib.e 
target, for example by dialing a telephone number, 

[0041]If the voice input is not recognized, system 10 noay provide a visual (via display unit 
32) and/or audible (via loudspeaker 34) message to the user and may continue to wait 
for another name to be received. The feedback message may be, for example, "sony, 
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bad command" or the Uke. Alternatively, system 1 0 may suggest that the user inpiit an 
entry, for example a new telephone number, which may then be associated vdth the 
tanrecognissed name. In this case, the tiser may eilher reject the suggestion and input 
another name (or repeat tiie same name once again), or accept the suggestion and add a 
new number to the NDL. Consequently, the recognition engine used may be switched 
or additional engines activated 

[0042]It is noted that the NDL may be created, extended, or edited by the use of an 
operation mode corresponding to a predetemiined command. This operation mode 
may be invoked in the SICC mode, for example, upon recognition of the appropriate 
command fi:om the plurality of allowable commands, for example, ADDRESS BOOK. 
It is flttther noted tiiat tiae NDL may be created using training to increase the 
recognition probability. 

[0043] Upon recognition of the command DIAL by SICC engine 26, system 10 may switch 
into the digit-dialing mode, which may include the SIDD-M and/or the SDDD-LI 
modes. For the SIDD-M mode, at least one speaker-independent digit recognizer 
SIDD-M 2S may be activated, whereas for the SDDD-LI mode at least one 
speaker-dependent digit recognizer, SDDD-LI 22 may be activated. 

[0044] Each language-specific digit recognizer may perfomi the recognition of the spoken 
digits in any of the languages it recognizes. Device 10 may contain a list of available 
languages, vdiicJi the user may choose from, for example when setting the properties of 
device 10. A list of available languages, for example a subset comprising the 
previously selected languages, may be displayed on display unit 32. The user may 
navigate this list to choose a language, for example using v^hal commands such as UP 

14 
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OX DOWN £ttid/or usmg buttons or otber appropriate physical means. In another 
embodiment of the invention, the user may choose the language by uttering its name. 
Still further, this list may be provided by loudspeaker 34 alone. 

[0045] The list of available languages may also contain a selectioa of "custom" languages, 
which may cause the selection of a speaker dependent recognizer, SDDD-LI 22 instead 
of a speaker independent recognizer. For each language, including any "custom" 
languages, engine association unit 20 may comprise at least one correspondir^ di^t 
dialing library (DDL), which may comprise voice models or templates for digits. 
Digits in this application may include^ for example, the digits from 0 to 9 and other 
predctemiined entries such as pound (#), star (*), pause, and pliis (+). Furthemiore, 
digits with more than one accepted pronunciadon, like Oh and Zero for "0*', and star 
and times for may have more tiian one template. 

[0046] In a further embodiment of the present invention, an adaptation stage may be added 
to SEDD-M recogai25er 28, in which the speaker-independent voice models may be 
adapted to the user-specific pronimciation of the digits in tiie selected language. 

[0047] The SDDD-LI mode may allow the ideation of additional DDLs, for example, DLLs 
that may be adjusted to user-speoific pronunciation, may correspond to languages that 
are not contained in the database, and the like. The process of custom DDL creation 
may include training. During the training the user may pronounce the vocables 
corresponding to the digits and/or digit sequences. After the training is completed tihe 
new DDL may be added to the oxistu:^ database of libraries stored in engine 
association unit 20 and the u^r may use the newly created DDL, for example to dial a 
number. 

15 
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[00483ln a fijitiier embodimrat of the preseot inyention, recognition of the comroand DIAL 
by SICC engine 26 system 10 may invoke name dialing recognition Kbraries in 
addition to or instead of the digit dialing libraries. It is thus to be understood that any 
number of recognition libraries in any combination is possible. Decisions regarding 
which recognition result to choose are made as described hereinabove with respect to 
the CALL command. 

[00493In a fiirther ^bodimrat of the present invention, system 10 may include additional 
recognition engines for execution of activities other than dialing, for example, for 
scheduling appointments^ recording memosj sending and recdving fax and e-mail 
messages and the like. Bxcmplaxy added commands may include MESSAGES, 
CALENDAR, TO DO, MEMO, CLEAR, PREVIOUS, NEXT, FAX, and E-MAIL. 
Navigation through any command lists and menus, as well as command execution may 
be performed by voice^ using various languages and feature-specific command libraries 
in an analogous manner to that described herein. Upon recognizing an appropriate 
coromandj the recognition mode may be switched as necessary. For example, xq:>on 
recognition of the command CALENDAR, a recognition engine for dates and times 
may be activated. 

[0050] In a further embodiment of the present invoation, at any point, system 10 may 
require confirmation from Ihe user before proceeding and therefore may provide a 
verbal/visual "Yes/No*' prompt. If the \;iser responds verbally, recognition of the 
confirmation response may be implemented by any appropriate recognition technique. 
Possible techniques m^ be activation of a speaker-independent "Yes/No" recognizer^ 

16 
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activation of speaker dependdnt recognizer that may have been trained with the words 
"Yes*' and "No'*, or by navigation of a "Yes/No" menu as described hereinabove, 

[OOSlJReference is now made to Pig- 2, a schematic illustration of an exemplary device 10, 
operative in accordance wilih an embodimCTt of the present invention. An exemplary 
5 embodiment of a telephone incorporating the voice recognition system of the present 

invention is shown. Device 1 0 comprises an on/off button 102, a screen 104, an audio 
unit 105, buttons with the digits 0 - 9, and #, and arrow buttons 106, 108, and 1 10 
corresponding to left, right, and up/down respectively. 

[0052] Audio unit 105 comprises a combination microphone/speaker. Audio unit 105 
10 may be used to play feedback messages and user prompts and to receive voice input as 

described hereinabove. 

[0053] Screen 104 corresponds to display unit 32 of Fig. 1. It may be used to display 
feedback messages and user prompts as described hereinabove. Arrow buttons 106, 
108, and 110 may be used to scroll through conmxand lists and menus as described 
15 hereinabove. 

[0054]Each of the digit buttons 0 - 9, *, and #, and arrow buttons 106, 108, and 110 may 
have corresponding templates in any of the speaker dq>endcnt or independent 
recognition engines comprised by device 10. It may be possible to obtain the same 
results using the buttons or voice commands. Thus, for example, in addition to using 
20 voice-activated switching from one operation mode to another, pressing arrow buttons 

106, 108 and 110 when scrolling toough a menu may cause the same operations to be 
executed. 



17 
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[0055] A fiarfher exOTXplaty embodimenti of the present inveittion may be a telephone 
without any buttons or display. In sdch an embodiment, input may hehyj^ica^ oSIy. 
Such an embodiment may bgju^g^^^^* ^ tci gpito fiiheidset when th& telephone unit itself 
isct accessible or visible as when is ia a pocket. Another example of such an 
embodiment may be a handsftee-eyesfifee car kit, 
[00563It is imderstood that the ideas regasxJiiag multiple voice recognition engines that have 
been disclosed above may also be applied to PDAs, computers, locks, car accessories, 
audio/visual equipment, other voice operated appliances and the like in a manner 
analogous to that described hereinabove. 
[0057]Purfliermore, it will be appreciated by persons skilled in the art that the present 
invention is not limited by what has lieen particularly shown and described herein 
above. Rather the scope of the inventioniis defined by the claims that follow: 



isi 



